The contributions of sympathetic tone and the renin-angiotensin system to severe chronic congestive heart failure: response to specific inhibitors (prazosin and captopril).
The contribution of sympathetic tone and the renin-angiotensin system to the pathogenesis of chronic heart failure was evaluated. In 20 paired studies of the same 10 patients, the baseline hemodynamic and humoral correlates of congestive heart failure, and the response to alpha adrenergic blockade (prazosin) and angiotensin converting enzyme inhibition (captopril) were assessed. Despite the extent of failure, baseline plasma renin activity ranged from normal to very high. In contrast, baseline plasma catecholamine levels were always elevated. Baseline plasma norepinephrine reflected the severity of heart failure, correlating inversely with baseline cardiac index before administration of both drugs. Comparable improvement in left ventricular function was noted after acute therapy. Baseline renin and norepinephrine did not predict the response to prazosin, but baseline renin did predict the response to captopril: pulmonary wedge pressure (r=-0.776, p less than 0.01), stroke index (r=0.752, p less than 0.02), systemic vascular resistance (r=-0.673, p less than 0.05). In summary, elevated levels of plasma norepinephrine were inversely correlated with baseline cardiac function but norepinephrine levels did not change despite improved hemodynamics with specific prazosin therapy. The renin-angiotensin system exhibited a wide spectrum of activity and hemodynamic improvement with captopril was related to this activity. Absence of a correlation between plasma norepinephrine and plasma renin activity suggested that their contributions to vasoconstriction were not interdependent. Increased sympathetic tone was consistent in severe heart failure, whereas renin-angiotensin activity differed widely. The response to captopril can be used to identify a subset of patients with severe heart failure and adverse angiotensin-mediated vasoconstriction.